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(54) Method of forming a MOSFET using a disposable gate and raised source and drain 
(57) Abstract: 

A method for forming a MOSFET transistor (100) using a disposable gate (120). A disposable gate 
(120) having at least two materials (122,124) that may be etched selectively with respect to each 
other is formed on a semiconductor substrate (102). Source/drain regions (104) are then formed 
adjacent the disposable gate. The source/drain regions may, for example, include raised 
source/drain regions (106). An insulator layer (1 14) is then deposited over the structure and then a 
portion of the insulator layer (1 14) over the disposable gate (120) is removed (e.g., using CMP or 
an etch-back). The composition of the insulator layer (1 14) is chosen such that the top layer (124) 
of the disposable gate (120) may be removed selectively with respect to the insulator layer (114). 
The disposable gate (120) is then removed and a channel implant may be performed that is 
self-aligned and only in the channel region. The gate dielectric (110) and gate electrode (1 12) are 
then formed. 
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(54) gg§ 7|0|gg AfgSfe MOSFETS1 gg 



SSIS >ilO|E(12U)# AH£<5Kfl M0SFET MgjX|^Ei(1Q0)m ^5ol~ gjg. AI30I1 LH^fl aieh^o^ 
4* SJir SjCHE 27H2J 52(122, 124)g StIS 7flO|E(120)Oi «>ESI ?I5(1Q2)#01| ««S 

3JS§<™ 7flO|M(120)^|2J §2#(114)°i fl"?} (Oflg 101, CMP £= Oflg AfgSKM H 

^SQ. §2S(114)2J sF^S Sslg 7110IM(120)2j #**(124)?h §3#(114)0fl dllH^^l 

gpjjs asm aeiaa. sag *iqim(i2Q)£ cfgou xoeih ^ss w?i sian ay s 
eimoiiAia- ^as 4= 20. hois ssaaio) a tioim a^orcw afoii WWacP 

E IS Sffl M0SFET ^52J B2E. 

£2Sg 7311 gAIWOfl EKf «£g M0SFET21 E*3E. 

E 3a-3h^ QS*f ^2 B?flS2| E 22J M0SFET2J 23E. 
E 45 JtiiZH g2J E 22J MQSFET2J Qg gAIWSJ BSE. 
E 5£ M2. 52J E 221 MQSFET2J Qg £A|0fi2J 99E. 
£ 6a-6c= MZi §2J E 22J MQSFFFHJ OB £A|0fl2J B2E. 
E g eS^J 73)2 gAlOHOfl CEfEf ^gg M0SFET2J B3E. 
E 8a-6g£ DSt* 7312 B7flS2| E 42J M0SFET2J 93E. 
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srgsi ^? 

S S2S 3e«J£3 u^zM 3§M 2! £3 €81 SflS ?fl0IM A>S8HJI MOSFET ?3L§ ^ 

Sof5 210fl 5§> 2101 Q. 

CMOS 71201 AIM 0I3S S^2i B*l 2fc£S0fl aa. SS81 AIM 7cl*h 2SJ- §S. a » 
01 £ 5^2J ii/Ea°l 3§J?2J ^S SSFS SXISPPh CHg?J EI2 aa. SfflSJ CMOS 
M3X]±a(10)0| E lOfl SAJEICH aa. ii/£Ei2! S3(14)£ 7I5(I2)LH(H| sigSO. Sa«a5 

tuoim shafts noim a^S(i6)on 21*1 7is<i2)s ^a saaa. §ei °aa(20)s nam a 

=(18)2J sejgOl S«SCf. M2!X1£&(I0)£ €* 3281(20) 0HJ1M SSEI= ±±/Ea 

2] 2S¥(22)S StJt^D. 

Mgjxiiaaojoi ss aim ass 33em s±§oii aa-, sagae(i8) g^s aaa soisa. 

01 2! S 7110IM AIM jq^g S7hAI2JQ. 7110IM AIM 21 gEIAWIES £333*01 

AhgEIOlE B2tWl?y CHSQ. i^VEa°! 2& 33(14) a ii/Ea°J 32^(22)= EST b^^Sh 

s*r E«f ay sa a ss ay aoioiAisi g?n aaa §-E=(roii-off)g mwi ^i$iai aa 
of t*a. nau. as aim ass s^maj, as ?aa as saia 4=eoii °ita aa as es e 
mss srsswpi- asa. aass, #s§t *s hoim aim 7a*>. »s at* 901. a aif § 

ifg SXIS1SA1 AIM 0I3S 3^25 Q5J 4= 2t= CMOS MS*1±& ^32a SfiefQ. 

5 S3S 22 AjaOI3S 33(^. 10 0I3S 0lo»g S83 £±/Eaa M0SFET2J- 5JS8h 
01 Xl^EI fiSSQK S Xl^s a2 A}= S S3a §§01 QM MOSFET ^20IE 3 

§ assis oiatr §§s as Amass s3oi Ht^xi 23§ a*n? 2101a. 

B IT3a »l gAIOSOi [0€f««S! ^t? 4:i/EM2! M0SFET(I00)0I E 2011 EAIEICH 2iO. 

M0SFET(i00)£ 7I5(102)LH(HI gg£l3 4 v lf §sE! ±£/Eai2! g^(IOb) OhfiHOil DH# ±i/Ea 

ei stj- s^(io4)g s*j*to. g*? ssa ii/Eaa ses(io6)s ohm §oi. ess oiiineiasoi 
q. nau, as steal 2^ as ^aAH3i=a srs as ssoi ch°^ss af§§ ^ saq. aa 
ess 5^ ay 22?(io8)2*a wi §a« asi sssies atraxi s?sa. 012s (a) ±±/Ea 
a st/ gess s*f«fe as ^iti- sa as gess e= (b) sasxi »£u 

aa ay m§s^ s^a s^mm ui«r ii/Ea°! g^e a-^Aiaa. 

Tfi 01 m ssa(no)s TiioiM s^d i2)§ ay 39!(io8) a 4^ isa i±/Eaa S3(i06)»s ^ 
ei aaAigia. Jiioie ssa(iio)s sasi ^mtt mmm ssrsr ^ sia. s^sjog, z+g. 

a- if§31. ES S*}S HOIM §ga^ A>SSa. JIIOIE 2^(112)= gfSoWS es es 

a §a^iEi22f a-g 5*»*ia. aau. hisi sas. m^s ^ae, s^-ga 

gas e= srs as ess snoi aasjss Amu 4= aa. 3 ons aas 

fia areas a aa§ sas^ia 1 ^ aa. tioim a^(ii2)= e*t sb»ct= sag 

a 501 A>SEI= 3? AIM **>S a^ SiA|?|E§ gaAWIESa. i§2l S?. JIOIM 3^(112) 

p e 2M eai^ aa srci t-tioim sss 4= aa. t-tioim ?z*= s ^aispi 91 
sb a^axi a^u, tioim aim tsivs aa a &iAiaa. 

sas(ii4)£ &v ggg i^/Eaa S3(i06)§ t-tioim ^?5(H2)a s?a saAiaa. s 
SSilifJ 21 *sss ss swi aiss sas JiOlM ssoi sa#(M aSKM aBS5{ES oisas^ 
assaa. 0121s okhm a asaa. ns sa, as#(ii4)= aass ^ aa. 

§2£(I14)2J ^DIM ^tf SSa ii/Eaa S2!(106)a T-7iOIM ^2(112)21 AHDI2I 7fl 

oiM-Eaa gss ^ssftii se* asa(taiior)g ^ aa. 

s yga hi gAioawi aa mosfet(ioo)s »aoi e 3a-3ha stsshji oi«i^ei <ssaa. 
s 3as aas ?hoim(i20)s MosFET(ioo)a ay 32101 a^?a= 32*011 as 7i5(i02)a 
as, 3 21 *i ois g a a. ^aimhai, ass tioim(12ois hi s§(i22) a «2 ss(i24)a 
27Ha mmg 5«i*Ha. hi a H2 SK122 a i24)s oisoi ajsm an aejsjEs onsaE« 2 
^aa. hi sss esj- htiaiod ay 33a zsm ms^E^ gason an a^m2.s. onsaE^ 

amofl, g& gga i^/Ea2j( 106)01 sss ^ aa. ±±/Eaa 33(104 a/ e= io6>s as= 

6 »4i2g sss ^ aa. em* sfstr ^aoi oin^a sail 21013 as sfaoi orhoi a & 
faa. ^tf ssa ±±/bh°i S3(i06)s &s.m. 3^. ^laAtoiE as oisa a^sa as m 
ii ^ aa. 01 fiAiMojAi, tag sa ^asa osmej^ as assss e 3toi 
eai«t aa aa, aas tioim(120)ihi aaswi 715(102) §1011 ^bisjsm «jgaa. sas 
?ooim(120)s Qimma sss *i» g^ssai A>saa. aass. str §sa i±/=a°j 
33(io6)s aas 7iioiM(i20)a saaa. aa§ 7floiM(i2o_>a onxioDAia onm^s ««a 

§sa i^/naa S3(i06)a zrai a e?oi a^sr 4 aa. sa sie= say a s*r «§ 
a s§ aawai 5§^£s-w ^s^em hchi ^ aa. 

#4? ssa i^/Eaa 33(io6)s 3st> esms Esaa. gae §soi gtf ssa i^/sa 
a 33(106)ses Aisas 2^. a a/a= a± e= aasa as na esm?i n ay mosfets 
em Ahgan, s±2i as p§ E^M7^ p ay mosfet§em Ansa ejstws, ssa ± 
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i/EBS 22(106)f g*f 2 0^D2J 4901 2*8 a AIH(in situ) ESEILh Stf gSS 

ii/Eeasi 22006)01 aa=. g^. e= g-EiAKJiEa* its sag atj«^ ?ej2i- its 4=9 

Oil 2*8 g=r 01*08 fie^EM £31 4 aa. 

i§°j s^ob. gtf ass 4:i/Eai2> 22006)2 fieja ^soi aisj oi^iw mgg 4= a 

Q. 01 GJS?= ojl gCH, §8g i±/Ea3 3 2? (106)21 ¥£912 g^#2 tfElAWiaOlfl g 

tf-SM 2)5i stf §§s i^/Eas 2?? 9)m Ta?3tr §§§ ^gtto. thoim ssa s tioim § 

^2 ^222 ff|3?S TIOIM 2 TflOlM S^Ofl 2*11 DDU= § «Elg g^Al^D. 

£ 3c§ S2S13. S3 g§ (114)71 01 9101 gSTSD. S3 §1(114)= gag 2^(120)2 32 

g§(i24)oj m*a fiej^ss outm 4- 2i£i s^sd. osa goi. 32 gioi atigs 3°. as 

§§(114)= MIS SfcST 4= 2JD. as §3(114)= E 3dOI £AI# H12I IfOI, gSJg 
7flOIM(12me ESAJ7IE5 37)SD. 018 SO). Oflg &j g§ £= S4J-7|7| S0KCW>)7I- A*gg 4 

sjd. dmth=, sag nomozow sasf= as gaai4)2 nss <n*pi Aigg 4 21a. a 

3#(I14)= 52f §§S ±^/EaS 22(106)§ SEU. SSJg TIOIM(I20)2 igs §73 ST=D. 

DgOll, Sag 7|OIM(120)2 32 g§(124)= E 3e0fl £AJ«Mfl» SOI 20151E3 371SD. 31 g 
g(122). 32 §2(124) 5| as SS(114)2J 5g§ 32 g§(124)71 S3 §3(114) 2 31 §§(112) 
SS?0fl CH«1 gei^ES Oflgg 4= 21E5 >3B)EI7I QHSOI, aSS(114) 3! 31 §§(122)= 32 
SB(124)2| 371 SOI ^a^ES 371EI73 2=D. 32 §3(124)2 371 0I*(H1. 31 §3(122)= 3 
7ISD. DAI, Mg 2/E= Oflg §§21 »= 2S1EM SSI. 31 §§(122)= 7I=-(102)LH3 01 
»H 371SD. 715(102)21 U<£ g2«(108)0l Olt^ -#OI OIM* gWISOY 

e aa a-5sis, ay £5§(oii goi, ay(£= vt) ?a e= 7h£ *a aoi?a esoj sj*f)2j 

E2JOI 31 §§(122)21 371 2 E= *0f 4*«SD. §39(114)= ^ §#S i^/EaS 
S91(106)§ B7I USOfl. XI a £g§2| ?£JS aa^ES tSS S2}(108)OIS SI*JSD. tia 
ESM2I ESS ^t? §§S i>:/EaS 3^(106)2^ W7I SSSQ. OlSg ay ESM7I- a ^2} w 

7i gaaxi &eu ib^Eas sesEs sssfe sai 7isoi bisi $^ ssa ±^/Eas s 

221 Slf§ g71AJ2iQ. 

aeofl. tioim ssad 10)01 «ss oi^oo. e agon eai^ urn aoi thoim §§(i26)oi i^jq. 
mm ssa(iio)s s§ s/es §srs drt*§. iraas. e = oi^a aagaa ^4§ 
' " ~ isa(iio)oi 

" -it>m n 

37101 

. _ _ _ _J(126)2| n 

93 011X101 2|«| 3SEIX1 S=Q. SJSS «0IM(120)21 37KM 21S| ?H^= HOIM 

ssa(iio) a ?ioim §§(126)01 ass ii/Eas 22(106) s/e= ebs 

ib^/EaS (104)21 ifS 4H0I 35 E£ SIS SSSW &E« § 4 2JQ.(?: S aAJ0«0|Al = 
22(104)= 01^! «SE1X1 SS). E 3g= 7DOIS °Sa(l 10)/7|OIM §§(126)01 SSS 
?1IOIM(120)21 371M 2l«g ^713 SZHJ12I 325(106) 9101 3S*W SfS EAI*}- 5S0IQ. 

TflOlM SSa(110)/9|OIM §§(126)01 22(106)2| 3 9(011 3§«fe 2?0fl. TflOIS S2a(110)S E 
4011 £AJ*e U12f SfOI. TflOlM S§(I26)S i^/EaS 22(106 S/E= 104)S -El SElAlgiQ. 2 
2(106 S/E= 104)*|2| 7101 g §§(126)2 3§i?i= TflOIM-EaS 57F71 «7|= S^OIE ° 

$ t!f S M0SFET2J S<9 W^§ S±AI?I= □ 2iCH 7I0IS §§(126)2| 3S^2| =3 2/ 

E= £|5!3Kr 51S a ?/Al 32S 33 2 52 79^2} STS S3 2 3*011 D>a QMD. 

TflOlM §§(i26)s a§3EM as* e= as? jflsohs. ass §siaag. ess ui§§ aeig 

S- S^S, Q# S^§S OI^CHS W §§ E= 3«3f2h BJEa §§2 a&§, E= Qg SjS^ E 

as §§(oi§ §01, siu, §a eie>&, ^-oi§, e= ?ei)§ aa^Es *^sh= uias §§§ 

SEfrar 4= 2iO. 1?7HS1EM. &E3 §§0| TflOlM §§(126)SES !f»5|2g A>gEJ= S^M. 01 
tfE3 §3S S AIS ESEJ71U. E= 52 £= OlWOfl 2SI §*T Ol«0fl ESS 4= SID. ESS n 
S JiOjfj §§g£S= n« ESM (Of 9 §01. 3. Hli E= 3EJS) E= p S TflOlM §§gEM= 
n tJ ESM (0J§ §01, gi)2 E2J0J 2*1 *!«l§ 4 2iQ. 

TflOlM §§(126)S QgOfl E 3h0fl EAJ^ tim SOI, TflOlM 2^(I12)§ *!SS17| 9|S| a Ofl§ 

aa. ii/Eas s« oi*oa taoim »s§ 4=«41em*i, i^/Eas «son 2*b e^ei= s a 
a= TfloiM ssa(iio) a taoim a^(ii2)oi 2t« ^xi s=a. hsihm, ebs §siasi= ti 
oim s^s ess §Eiaa=Es *a tioim ssa a ay 22es esms *>+Aj7i7a am * 

^2 TflOlM 8Sa(fl. 60 A £= ^A1CH= 30 A Q13)EM AlgS 4= SIQ. DMTfl = . g^§ ifg^l 
EM 52W1= TflOlM S^S ii/EaS ««§ «tT § *IE171 0101 4^32171 01 SOU A>g§ 4 2i 

4:S2 S^Oil, TflOlM 2^01 aS§(114)2 SS? »IDfl 3 SSI— T-TflOlM E 3h0fl EAIt? H12f 

BOI. TflOlM AIM **►§ Qg a±A|?|=a Algg 4 SICK E«^, a3S(ll4)§ T-TflOlM ^5(112) 
2 5* *Sf£3 YE1 ^ §§S i±/Ea3 22(106)§ SSEIAI7I3 ^i' §SS ii/EBS 
22(106)2} T-TflOlM ^5(112)2 AKIIOfl ^S TflOIM-EBS g§F§ TWD 5D. OI31S 

^S2 SSS 353CT3, T-TJOIM S 322 aA|Sh=a a^EJT3= ai=Q. 

TflOlM 2^(1 12)§ SSSl=a Afgg 4= 2J= 0137173 S«0I 2iD. S3HI Oil MAI, gaf 01*01. Tfl 
OIM §§(126)S E m EAIt> H12f SOI 7J7I S§S bl T-TIOIM ?5§ ««S17I 91€fl aSS(IM) 
M a§S)EM HMTfl ElE^ QA1 g&3} § 4 21Q. $^S|CB, i§2 S?0fl, T-TflOlM ^2= T-Tfl 
OIM qiig «SA|7|= OflHieja 2f£ S52f SHI &£iH £= g<i»2 d^sj 0flffleiAI21- 2S 4901 
2 51 S«g 4= SID. Oil MAI, g«TS TIOIM §§(I26)S aS#(H4)2 9101 35dl= T- 

T1I0IM a 53171 91*11 B^SI US a Ofl§§ 4 2iD. £t^ TIOIM 3^(112)= iS2 3501 
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ws ?at!- ggs m^s 4 2D. ni^g os§ bch s^2< ^reiAHJiaoid. cwinejAi, a= jqjqtr § 
§sj s*r, a@ s ofl-si 5*^^ ota^ ^21 222 « siq. 

Apan noiaj, «oie gg(i26)oi §*ra oi#. :iau oosei?! sou, his? ggoi s«rai ^ 2D. 

OmW, 2|6*iSS HOIS gig T-7fl0|e ^ 2=(U2)§ SSSPI 9)58 BIS 2 Ofl^l 4 2D. 

01 ssos. Tpots e§026) a s^ciiz)sj em §ss sasou) $ioa sssjd. 

maaj osoiai, bi hhioim ^sti- 201 *<sg 4= 2D. ^eK)), urns «7a*j- §s r 

08 § SO). ££IA}OIE E= S<5)§ S*foHl EiaSgSs IB! 2 OigSKJ) 228(114)2 «08 3 

SAigogfl g-g&a. 01 ssoii. >aoie s=(ii2)s mq* 301 ss#(ii4) km sssfe t-taqi 

oweiss. oi oiatr 2201 a^as s^on ±±/Ea2 22(io4)g sjgaw 91*1 § 
sa i^/Eaei 22(io6)es ess§ 8T2ai?ies 01 xisoaai chws 4 21a. nau. I 

|f A|£ £E& SE7I- SSSfDS §§2 ±4^Ea22 S*r 5 Of ShyOI 2 CHI 4 SICKr 

^^KBQt i>0. 01 Oiyg E*}- £S2 2°0i SgOJAI £7108 4-3 S 4 271U a^ JIOlI 
S2SI2 as D€ §22 2*2 4 2D. §§a i^/EaS! 7£S E2E§ » 

2Ai?i3 ?a Esa ±^/Ea2! 22- 2208ai 7^ti- 2sd 2s ±±/Ea°j 22 22(io4w a 
oil 4 2D. 

4>S*^ «S *§ QSOfl^ SEH2 5§0| TiOlM 2^(112) 2 ±±/E.&°l 22(106 E= 104)21 DS 
2*8 7122 ^SXHHI?I= M22 201 D. «OSFET(100)§2| £^/Ea°J 22s S«3F£ 61a 

sara esoiiA), «4f §sa ^^/Eaa 22(io6)§ waieis sssi= 21 chichi, ««f sss 

ii/EajJ S2?(l06)g DS ^BM 2|*| - 2Q. 08M §01, Ollg £S« §§2| 

HI <S§! S*T QgM 01 §§2J lig S! OlSOfl 2|*8 tJgfl 4= 2D. §§g SJESI, 3^. 

^SAHDIE E£ 01 §2| Sh^§§ SS«JO. 

eSMAI, ii/Ea2i 22H104)£ ^§sjES *!«§ 4= 2D. ^. Stf §§3 ^/Ea2 
22»(106)HS *E12| ESS2I »/}s gag ?|0|E S2(122 2 124)§ IMfs^a AfgEIS SSOI 

f | (ii4)2j aoja frs *g§ jutism ?isi sssds §§si2m sqsct sck 01212 §5} >i 

OIM ^3*8(110)08 §§£! ii/EaSJ 23(106)21 Q)«§ IrgAlgJD. 




Aaan esoaAj. as ^/Eaei 23 ( 132^1- MgaD. ^tf §§a ±^/Ea2j 22(io6)g e 6a 

«j SAIVUmBOI. ii/£Ji2! 22(104)§ *««^| ?|*8 2 SIS 780|E(I20)§ «|7|3I7I 201 01 y 
SQ. *ai iitJO|A|(130)S E 6b08 EAI*f b!2> 201. ^Sf §§S ±±/Ea2! 22(106)2 3 9\°i 
iiOSj^l^l^^^JM^SD. ±jiOIAi(130)2 *12 01*08. ao as ii/EaSJ 
22(132)71 Ofl§ §01 E6c08 EAI*? tH2F 201 ?S 2 OiyiU 2S *EH»8 2S8 *«SD. 
Ol^d 30) f_gf ££/Ea2j 22(132)§ *^ SSS 78 OIM 2^(1 12)S *Ei »eiAI3»IS 22§ 
D. ±±/Ea°! 22(104)§ SSSPI 91^ Oiyg §E2 012 CH208 2S ii/Ea°! 22(132)1 
91*1 ^ej ^aOIAJ(l30) SJg ES 0122 2* 2 * 2D= 2§ ^^SKJIOt t.^. 

t^li *S=-i5 W L ,30) = E^-S E= ^§tJ 2!08 *?1*1AI AJ-SS 4= 2= Cfla^XI DS 0IS§ 
i?=D. 01 g §01. *e« ^ao|A|(130)S &V §§§ i^EaS 22(106)2 ESS08 *«B 4 2 
D. iaOIA1(l30)g DS08 «tf §SS ii/Ea2 22(106)2 SLHS ESM7h ^2*fe 2§ 
2I0ID. ±aOIAl(130)S S&gVMS ^/Ea°' 22(106)§ Q^t|7| *S08 
Aj SE« A)SS 4= 23. OIS-W) §§S i;i/Ea2 22(106)2 20JS s?W)8 Hl«8Sh= 21§ » 
XIStD.OI 2EJS YJSS Ete«1 3 22SD 22(106)2 2*. S? K Q Sg^2i IW ' 2 
D. f|f §«£! irVEaSJ 22(106)2 EinS TIOIM 2=(112)§ iD^Sfe S£ ^5SK)1 *)08 £ 
23 2 §21- SAffif »B§ AfSoKH 2«S 4 2D. USD. ^ 8*S i^/Ea2T22(104)2 S 
^ S S flj 22 (106) J JMd 24! * W 2^D. 3 222 &*08AI2 iQ*IS 780IM S2J9?h 3 2208 

aj a^Ei7i taso8 wtmot tm. 2 «§a ?boim ssjs= m^a 22 $104 ««sw 2§ 201D. 

52221 J2 «AI0808 VKl S«S 4^ §SS ^i/Ea3 N0SFET7I- E 708 EAIEIOI 2D. 
M0SFET(200)g 7I5(202)UI08 SgEIH §§S 4:4:/Ea°! 22(206) 019)01 ii:/Ea2! 2^ 
22(204)§ 5t|tfD. ^tf §§3 ^i/EaS 22(206)g Ofl§ §01 ES2 OBiDBia S51S0ID. 

n&o. as &Ea. 2/a& ^sawie^ 2s ds §§oi qis^jes Afgs ^ 2d7 

ESS ^ISSjos SZJ t82 22(2(B)S attSD. 0I25S (a) ±±/E.H°i Uti 22§ 5tJ«1S *8 
2 ?208 01*1 23 22 22§ ^2*^ ft^T E= (bTti\kt>l SSSU MD%2»| fl2 ?2§ 
Ahg«fe afffl08 H|*8 ii/EaS 2tf S5» B±AI2!D. 




» §§§ 5tf2 4= 2D. aa u. uiss fisT*. bias^as. its g«*-§a2a5*a& s<*- 

22 DS E2S §101 CH2SJES A«§ 4= 2D. 08SS QE>i^§»§ 912 2*DI& 2 
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ElEfe S3*s Si 2] g>£*g g 4= 24C4. 7|0|M 2^(112)= ££!• SE&SPIc SEI2EI20I A4gEI= 
2? A!E Q2, &±A]?I7I 9168 £?51AK)|ESC4. ±§21 3°. mm 25(212)= £ 401 EAI 

t* urn aoi i-nom =^±s. s^i 4 24a. t-taoih q»2= s ^ajsi^qi gasw 3© 

U, 7)1 01 M AIM 3ttS Cm IhtAIEJD. 




e arssj 732 gAiww toa nosfet(2oo)s ««**= e 8a-fcs grssra oit3*ei sssd. 

E Bag &58ra, Sa§ 710|M(220)g MOSFET(200)2| «2 2 2J 01 9|£I9 22*|2| 7|&(202)2J »g 
22208 *!«SD. Silg 7IO|M(220)£ S)CHE 27H2I SE21 5SS 5*»tO. £ &0fl SAlV bfS 



SSe(222)0i 2)S| 20)3)22 Dugs 4= ojH, OHMM S2SI= k»24 SOI 0)3^2J g§ 

010. oss soi, »2 gass £ei=-7i3ai& e= sei=g s&m 4 sad. ±§21 slw. hi 

g§S(222)= gsfg 4= 24H 732 gS 5(223)01 712(202)201 UHXISQ. 7312 gS=(223)£ it 
H 22LHS OflSSW SULAl 712(202)5. *H 20JS|o £ MJ\m 4 2D. 235-71 aaK&S nS 2 
2LHS SfHAI 712(202)5 20)3)23 737111 4 24Q. 3913 IS #(224)= OI210I ^ 

«sa s«i 52as sssi©£ 737isw shiai 737111 4 °is.m 2eiao. ong goi. m 
ss§(224>= sj§*h tmm e= sags 4 sjq. 

CHa°.3Al. 7311 MS (222)= SSg 711 01 a 21 -S£S El= 2 Old OB 01 gOflAI 2a §•« 3|0| =§ 

qsoii. oraion ssa= ^as 52a(2i5) ^©sai, §«s 52a(2i5) a 732 

g§ (223)01 SJol SS4AIAI &►= All SS (222)21 7371g 4 24Q. 

QgOO, 30) ©23(215)= E 8b0fl £A|£> Uh2f SfOI. SS|g 7H0IM(220)2| ^ej 9|0i figSC*. 4 
^ 523(215)= SFj2 OAS SCH SS A1M-QI35 g-»S2J 2O0AOISJS 4 SID. ^S) 533(215)21 
g§= &2g 7101 g (220)01 Saffl(215)S fe'SEjog ^^s W SfHAI 3!/E= i^/EaSJ Stf 
23(204)01 2JS^ «71SW SWAJ fle|Sl£S «7IS 4 2iQ. OAS SCH. SSS 71 



4^ SSa iii/EaSJ 2 2? (206) S! ±±/E.Sl°i 22(204)= M\ ^AIOII a 32121 g«2f ShSSHM 
SlOfl S2S 22f i>s Qoea} ajAjog ass 4 o,Q. uCHTq ES 2 S2S ii/EEie! 2Sf 
22(204)71- £ 8C0I EAIt^ &OI, 24? SSS 45^/Eae} 22(20S)£S 21^ ^^SQ. 
EAia73= SfStXIS!-. £ 8c£l ^2= E12J 22(22) E= £ 62) 22(104)011 EAI*}- =J2> d^^j 
2.3. IfS 9§ go, g 5*t-^ 4= oiq. oi d^sjSS g4J - ««( §fa i^/£aoi 

22(206)21 f<g S0IU $01 ^*5^ 4 2iQ. EAI 3X1= 8^73=-, 01 d^S< ^£J3 c£^ 
flll SAIOfOI Efi S{S7^§0. SSS ±±/E.U°l 2201 SSS #011. §fS$+ ^AlOfOI 

CH*e d«!!±SAI, o 3ia a ^ §»SS 5*i«|-= «B! 52*11(215)24 ¥gg aajslES 4= 
SID. 

aSOII. SS4(214)7F ^?3E 91011 S^SQ. 52S(214)= 32 SS (223)24 ^Y7h ItSil 01 II- A] QS 
Oil g&» «jaCK01S S01. CMP E= Oifl«J). Qa^, gfflg 7i0IM(220XHI °12Sh= 52S(214) 
21 18 S 3 0|fl7l- A>SS 4 2iQ. 3aES. 528(214)21 SSS 012101 XI 2 SS(223)0fl CH*I S/E 
= 713 SSOO OJS» 2«!!Sj«S BITIg 4= 2iE^ 2^SQ. 393 SSS(224)= E 8dOI £AJ*i UF2J- g 
2L 0 '§> & ^ S§ SOII 4= StO. DS7fl=, 733 SSS(224)= 52#(214)S ^51 TI7l*hAl 

St= OflflS A4SSKM 08§S4E^AN 7371S 4= 2JC4. 

E 8bS S"5*ra. 712 g 32 (223)01 agOl flBj5|£g TJTOQ. 525(214) a ^ 52^(215)= 
OISOI 7312 SSS(223)0| 2ej5J»S 73I71S 4= SiE* CfS SS0I7I HHSOfl OflSOl 24o! ^gSjog 
i^H?-,.^.tP4-^?IL 3IS ^L 1 SS(222)= 732 SS(223^ ga*^ gSg 3E»fSf= 35, 731 g 
S (222)71- S.*v 737JS 210IEf= 201 a. 0I21S 2^13 SSOI 22(208)U|2| 7l2(202)7h OISEI 
73 SE* fija=0i Dlti" 2«H««£ 4= 2i= « S737h EIA1 ?1=Q. 4ISI5-7|anteS 

^3=08 CH*> *S 2QIS2S 737IS 4= 24= BS2| *}■ OflOID. 

QgOB, (MS gCH. ?S E= 7^ ?Q 30179 ESOI 21^) Xiy ESM2I 7J7I SSS E2J0I 41! 
V 4 24D. flIU E2M2I Efig 731 SS(222)2J 7371 20IU *0i 4«S 4 24Q. 52*(214)= 
gtf SSS ii/Ea°! 22(2D6)S §71 fflSOJ. fllti £SS2| EfiS ^SSjSS 52J aa(208) 2 

2«s »refa?a »=d. E2M2j sag ^ gg@ ^/=aa 22(206)24 a>7i ssqai » 

=Q. 0I21S fly ?S0| H*3i24 A77I SSEI73 »£U i^/Ea°J 2225 2281-= §ffl2J aaoi 

ai*i *^ «ss i^/Eaa sm 2221 g?ra s^s opiAiaa. 

01 gOJAJ, ffSti fi!AI0fl2| 52« *HJ(215)S A4g§ 4 »a. 52a §e<(215) 

= 7IOIM 528(210)^ S« 2011 20)31 OflgCHI 2J*I 737l§ 4 24Q. 

D8M. 7I0IM 528(210)01 S«EIH E SM EAltf H«f SOI TIOIM mmO\ g*TSD. 710IS 5 

sa(2io)s s§an a/£= s*ra 2»s. 2§»s, e= 012a ^ei= sq s= 52 24s » 

= lie StiSm 22J2J Qs Sjfcjtf 7flO|E og g S g 58Jlf 4. oiq. 7i|0|E (210)01 § 

^aa. oi2ig sas(2i4)(£Ai saja ^201 ea- ohje> asa (214)24 4^ oiais mst 7121 

SttWTl S 4 SQ. 7iiOIM 52a(210)M fflfitt- HOIS gS(226)2| *Sfe? »4= Sag 7|0|M2| 

737KHI 2isi ^712 saa gs(2i4)ua 7h^?oi 21*8 gssD. neiss. ^73i aa S0I= HOIE 
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§§(226)21 IHSS OfiflOfi 2]SJ SSEJXI »£CK 01 gAJMOHAi. gag 7flOIM(220)a 717101 aSB 
fefTIS 7H?= 71I0IM g§(226)0l «tq 83fil(2l5)a 2JS9 SJSg 7flO|M(220)a J37|0i 2JS8 

trTis szhhooai £3* ssa i^/Eas s25(206)9im 25*0. «bi saxncispi Tsaaa, ^ 
oim si(226)s £t? s-sa ±±/Eas s 2x206)21 § snh ass- 4> so. 

mm g§(226)s <aag nmim. Esa gagas. Esa uigg gass. 

OS g^gg tt£ i§ E£ 3^?a aE» gga S«g. 3! Q€ 5}§^ ESS gg(0|g 

sCH . g^j, El Em g«g. ir^ois, E= ^?S)g g§S}SS ttSSfS Hll§ ggOICK E#. * 

emot ir as sj-Ea gsoi tioim aa(226)S£s ^assss Aisacra, 01 esa gag a ai 

g ESS 4= 2?SJ S! Oiya ifs ^c^Qfl g4 » O|*0fl E1S 4= 2iO= 20IQ. ESS 

n*! TilOlM ilgog n« £5i((Si §0i. 2!. Ul± E£ 33 S) E£ p § 71I0IM §§§og pt3 
E3M«Hg gCH. ESOil S|«| OI?CHS 4= SIQ. 

7110IM ail (226)2 QSOfl E 89OJ EAIt. 1 * UFEh SOI TIOIM 2^(212)g S2ol7l ?|$SA1 MB 51 MS 
SQ. ±±/EB3 S£ 01^21 7101 M Sgg 4^t!4fS:SJ«. ±±/EE02! SSOil 2151) a^a^ g * 

a= thoim saa(2io> a tooim s^(2i2)0fl s«g Sf=Q. nans, ess gaaas 
oim a^s Esa sa^aes tiioim ssa 2 s^lhs ess »/+ai?w s*a auto >aoi 

M 833(3. 60 A E£ 27301 30AOI3)23 AfSS 4= 2JD. S^g W5!£g EStffe 

TIIOIM S^S 4:^/Eai2J *3g Sit!" S *EW 0101 4=$!Ba7| HJSM AfSS 4= 21D. 

E em EAItl UI2J- 901. T80IM S^(212)7* g3§(214)a 9|0fl S§*^ T-7D0IM 7101 

m aim 7a^g ir±Aja=a a^h 4= siq. s.t*. t-taoim q»5(2i2)°j sas ^ 

— /E-3123 S^(206)g *aA|?l^ §3S(214)g ^733, §S§ i^:/Ea2J 3^(206)2h T-TflOlM 7 
^(212)2) ^- AKJI2J 7il0|M-Ea|Oi SSfg 3iAI2!Q. 012= i^A13. T-7i0|g ^5 

2| TflOlM S=g g SSfi filAISPI ^Sa fl^aXI &=Q. 7|0|g 2^(212)= TJOIS S=(212)^ 
7)101 e °2fl|(2iO)(HI 21SJA13 ^5f ±^/Ea2J Sej(206) 51 ±^Ea°J S^(204)2) 

*ioi sss 4= ao= as a asm hi sAiwa s^eshoi sratr as^»- ^21 § 

«1 4= 21D. SSai(215)= 7J0IM S^(212)g 7I0IM 8331(210)0)1 aSDAI3 22?(206)»S 

ssaa= 2g »7a» 4= sjq. ssai(2i5pi HTiaa. tdoim 2^(212)= thoim 
ssa(2io)w sm/iB »a§ $ sua. 

5 ^I^Ofl 5733 bia SOI MOSFET(200) 5! OS S«(EA| 2JS)AH3ia ^2 2^21 g«£'3 

b bss oiiaisi giAioas s5skm asaaxia. s sss jatte^ aois si^aoiAis oiuaa. 
s area as gAioi sa owa ouaisi ^ aids a ow as sj saoi s ssacra s ?i 
sM ^sa xHni7is- sssiq. nans s^a §*i g$i= aaa o\&a e= ^aioum 
sot? 4= 2ia. 

S STSS SSSI Til 01 M AIM 7H*> §S Stl 201, SJ teTS 2tl §5Fg SXIS13A1 AJS 0I3E 

22s®s cm m±m 4= a= sag 2=a. 
m=&t i. saxi^ae s«6h= sresoj sioiai, 

715a §oIS XSa 25? $|0I SIOIE 27Ha ^aa= g§g ga§ 7«0IM (disposable gate) 

m SSSI^ 3711; 

4^1 Sag TflOl MM 3SSHM ii/EEHa gejg SSSfe 3711; 

£7i 4±/Eaia sej $ioi sasg 371; 

f7l SjOIE 27H21 ?aaS gSS QB ShUg ^S5J2S «aS173 &2A1 £71 SjCHE 27Ha q»^a 
S sSS 3HJg ^eisi±S 7iaSf= 371; 

£71 Sag 7U0IM2J LKHAIg J$7\tt^ 371; 

£7| S«IS aa S2j *|Ofl 7I0IM SS«g SSSfe 370; 5! 

£71 710|E.og a o )M joqie g=g SSSfe 375 

m asfsfe sg ^sas sfe gaxi^aa s« . 

g?&2. BIltMH 21CHA1, £71 ii/Eflia S^j 371= £tf gga ii/Ea3 £2 
Sfe 371g 54f«fe §S2£ MSTq^Eia gfS!. 

SW3. «l«Op 2101 AI. £71 SJOIE 27H2I ^aa= gg§ £71 ShUS SSgg £71 

5J0IE 27H2I qigas g§s as sius ifagg 2g ^sas sis Ms Ai^a a s« <s 



2 i+agg 52.1-31— 21g §S2£ Sfe MSAIiHa S« »B. 
5. MOSFETg ^SolS SfSOU 210IA1. 
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71921 go! 2 tm 22 gag jboim sgsfe 9th; 

471 gag 70OIS D^3S AlgSKH. 471 gag ?fO|e ^500 °JgSK31 3^3 Mine} AIM 

2j5a 4t? sss ^/Eas 223 ^4^= 9?«; 

471 4tf 33S ii/EMSJ 22 SIM °g§f ggS^ 97fl; 

471 ss#2i g^i $7)skr 471 gag mm =?s.m !e3ai?i£ 

471 gag 7101 M ?£3 HTJSfe 97fl: 

471 sans ay 22 9jofl tjois ssai «4$i= 97a: s 

471 TflOlM S3 SI SIM TflOlM 3^3 *jgSI^ 97S 
1 i* 1 ^ 21 ©1= M0SFET2I §4 gfg. 

6. SSJ- 52| 01b: ti tm SJOiAi, 471 TflOIS 3^£ 471 §S#2| g¥ SI Oil 3&£l= 3 
3 Ii2£ Sfe g^. 

7. H6*HHJ 2JCHAI, 471 TflOlM 3= *jg 979^ 

471 7A0IM SSa 2 4*71 ^MOfl 3J01E SHJ2J E34 Mil §£fS1£ 9711; S 

471 3 CHE SHJ-21 E34 13i uHEiySKH OUSSHU 471 3332 gi? 54 Oil 3§Sf£ 471 TflOlM 
3^3 ^4ShS 9711 

g^t* 8. JU&Lm XCHAi. 471 7AOIM 3= 97«= 

471 7)101 g °gifl S 471 §133 SI 0)1 gCHE SRJ2I £24 SSI gSfo1= 9711; 

471 gCHE oK-l-2| £34 g§0| 471 SSS1I- g&aEI£^ 471 SJCHE 5HJ2| £34 312 g« 
3 J&Titm 971; s 

471 gCHE 8H>2 £34 IS S|2| 3^3 OflHieiAJOfl 2JSB 0iniB)^#s 4&A|?|£ 9711 Sttfl- 

H, 

471 0UiD§!as= 471 §S#2| g^ SIM 3§S1 = 23 3S«S 8h= ^S. 
9?8 9. a 6* MM SICHAI, 471 7H0IM 32 £4 97«= 

471 7)1 01 M S3Xfl 3! 471 SSg SI 0)1 3 CHS SHJSI £34 §Si S*Tnfe 97)1; 

471 3 CHE SH-12 £34 3§0I 471 §3 #31- g^atlE^ 471 3} CHE SHJ2 E34 M12| g¥ 
3 JflTiSfe 9711; 

4¥ £34 SI 01 471 SJCHE *Hi2 E34 312 SlOfl S 471 S332 gV SI 01 3§E)£a 4 
71 4* £34 e§M §*T. iH&a S OflgSfe 9711 

M ssfse 23 3g«s 

g^?*f io. ssi oii= tr «m aoiAi. 

471 7)1 01 M 3^3 ma^Sfe 97B§ □ 34f3hS 311 SF= 

II. £^ «5S>M 2iCH7d. 471 ±^£33 22 S4 9711= ESM1 471 4t. f MS 

£j ii^/£a3 222S ^9 471 7I92S ^3AI?IS 9?«3 □ StfSfe 2i §SSS Sfe 

S^«f 12. £= aSSMHI S1CH A), 471 4:^=33 22 «4 9711= 471 7IOIM S38 «4 

97fl SOU 471 44f MSS ^/E33 22g iD^ofe 3713 □ Ssttfe 23 §S2S S1= 

8W 13. 3^ §2| CH!z *]■ ^KM SiCHAI, 471 ±±/EE83 22 «4 97« =Sf 471 TflOIS °g 
SI S4 971 SOU jiJH ESM2I A>7I §8 Eg (self -aligned introduction)3 4^!Sh^ 97113 □ 5 
Sitl= 23 39 £S Sfe SS!. 

S^ff 14. JU2*i £= SSSMM 2ICHAI. 471 4tf 33S! i±/£33 22S 3AJ^ 
£3fl=(insitu-doped) 2i ShS SS. 

15. 3tJ- S2| CHbi & *KH1 SiCHAJ, 471 7901M 3^S 471 4tf 33S ii/EEH2! 222| 
g" SlOfl 3§aa, 471 7)101 e 3^g ^| ^SaW 2|*l A) 9 471 4tf 331! ii/Ea3 

2221 471 g^S ^E) gSia= 23 3S££ gfgj. 



11-7 



^19^-033205 



2o^J. m 




12 fs> 





106 



'turn, 






^ — 

S J [Of 0 



106 

s 

Y104 



LSI 



106 j2± 



~~~J20 




106 



102 



106i 



SB3o 
120 



777D 



\ n4> 122^ W1 



A 06 



SB3d 
120 



W67 




[777 



102 



77 



J 



106 



11-8 



&T3 



^1338-033205 



£&3f 
114- 



102 



-108 



\U4, ^ 12L . ^ 1J4, 



1 10 J 102^1 08 



-100 




106 



106 
-104 



^B5 



-100 





m 


mi 


i 110 





10& 



seen 

12. 




■120 



flOS 



tor W2 H04 



1 1-9 



^ 1 998-033205 



fJO f 24^120 



: < l t 22^-1 — 

! 104 1SZ ™ 



seta. 



130 124*^-120 
I22^£m$frt3li06 



(w6 ,32 m 122 



sen- 



210' 232 ^208 



206 
J 

•214 



£Bf3a 



22JJ 
222' 



-220 
\^224 



201 



■220. 




2 06 }215, 



mm 



C224 7fi£ 
,215 ^06 




£B!8d 

21S2Z5, 215 



20^ 

214^20^^0, 



-*05 
-214 



11-10 



^1998-033205 



214^ 
206. 



202 



■2t4 
x 206 



206' 



\25P 



'0 J 202 \ 



<~204 

2W'22l ^208 



■206 



r 2Ur 



-200 



$06 202 ^-ina 



11-11 



